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(54) NONAQUEOUS SECONDARY BATTERY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous secondary battery which is 
prominent in overcharge safety, reduces self-discharge during high temperature 
storage and can ensure reliability after the high temperature storage. 
SOLUTION: A manufacturing method of the nonaqueous secondary battery uses 
metal oxide or metal sulfide as anode active materials and carbon materials or 
materials into which Li can be inserted at cathode. (A) Benzene ring, an alkyi and/or 
compound bound by halogen atom are included in organic electrolytic solution injected 
into a battery case as well as (B) monomer material, forming conductive polymer on an 
anode surface by preliminary charge after assembling a battery, is included in this 
organic electrolytic solution or anode. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a nonaqueous secondary battery using [ using a metallic oxide or me 
sulfide as positive active material ] material in which a carbon material or Li inse 
to a negative electrode is possible, A nonaqueous secondary battery, wherein a 



conductive polymer is fonned into organic electrolysis liquid in a positive electrode 
surface, including a compound which an alkyi group and/or a halogen atom combined 
with A benzene ring. 

[Claim 2]The nonaqueous secondary battery according to claim 1 which A ingredient 

is the compound which an alkyI group combined with the benzene ring, and are inside 

of organic electrolysis liquid, and 3 to 7 % of the weight. 

[Claim 33The nonaqueous secondary battery according to claim 1 or 2 whose 

conductive polymers are polypyrrole, poly aniline, or these derivatives. 

[Claim 4]The nonaqueous secondary battery according to any one of claims 1 to 3 

whose cell shape is a square shape or a laminated type. 

[Claim 5]While including a compound which an alkyI group and/or a halogen atom 
combined with A benzene ring in organic electrolysis liquid which is a manufacturing 
method of the nonaqueous secondary battery according to any one of claims 1 to 4. 
and is poured in into a cell case. A manufacturing method of a nonaqueous secondary 
battery including a monomer substance which forms a conductive polymer in a 
positive electrode surface by preliminary charging after B cell assembly in this organic 
electrolysis liquid or an anode. 

[Claim 6]A manufacturing method of the nonaqueous secondary battery according to 
claim 5 whose monomer substances of B ingredient are pyrrole, aniline, or these 
derivatives. 

[Claim 7]A manufacturing method of the nonaqueous secondary battery according to 
claim 5 or 6 whose monomer substance of B ingredient is 30 or less % of the weight to 
a compound which an alkyl group and/or a halogen atom combined with the benzene 
ring of A ingredient. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the nonaqueous secondary battery 
which can secure the reliability after high temperature storage while it is excellent in 
overcharge safety. 
[0002] 

[Description of the Prior Art]Since the nonaqueous secondary batteries represented 
by the lithium ion battery using the material in which the carbon material or Li 



insertion to a negative electrode is possible using a metallic oxide and metallic sulfide 
as positive active material are high tension and high energy density, their demand of 
the is increasing increasingly. However, since safety falls as it becomes high energy 
density, improvement in safety is also important. In the usual safety measures, since it 
is in the tendency for an energy density to fall, to improve safety is desired, 
maintaining an energy density. 

[0003]Adding biphenyl (JP.9-171840,A) and cyclohexylbenzene (JP.2001-015155,A), 
and improving the safety at the time of overcharge in a cell, until now is proposed. 
According to the above-mentioned additive agent, gas is emitted at the time of 
overcharge, the current cutoff valve operates easily, and these secure safety with 
combination with this current cutoff valve. 
[0004] 

[Problem(s) to be Solved by the Invention]However, by cells, such as a nonaqueous 
secondary battery which added the above additive agents, especially a square shape, 
a laminated type, by this invention persons' examination. It turned out that there is a 
problem of self-discharge becoming large and it becoming impossible to secure the 
reliability of a cell if it stores especially under an elevated temperature for a long time 
which stores this by a charging state for a long time. 

[0005]An object of this invention is to provide the nonaqueous secondary battery with 
which the self-discharge at the time of high temperature storage was reduced and 
which can fully secure the reliability after high temperature storage, while excelling in 
overcharge safety in the light of such a situation. 
[0006] 

[Means for Solving the Problem]As a result of this invention persons' inquiring 
wholeheartedly to the above-mentioned purpose, while adding additive agents, such 
as cyclohexylbenzene, in organic electrolysis liquid, A monomer substance 
polymerization-ized by preliminary charging after a cell assembly in this electrolysis 
solution or an anode is added, When a coat of a conductive polymer was formed in a 
positive electrode surface, it finds out that a nonaqueous secondary battery with 
which it excelled in overcharge safety, and self-discharge at the time of high 
temperature storage was reduced and which can fully secure reliability after high 
temperature storage is obtained, and came to complete this invention. 
[0007]Namely, in a nonaqueous secondary battery using [ this invention / using a 
metallic oxide or metallic sulfide as positive active material ] material in which a 
carbon material or Li insertion to a negative electrode is possible, A nonaqueous 
secondary battery, wherein a conductive polymer is formed into organic electrolysis 



liquid in a positive eleclrode surface, including a compound which an alky! group 
and/or a halogen atom combined with A benzene ring is started. It is the compound 
which an alkyi group combined with the benzene ring by this invention especially in the 
above-mentioned A ingredient, A nonaqueous secondary battery of the 
above-mentioned composition which is 3 to 7 % of the weight, and the 
above-mentioned conductive polymer among organic electrolysis liquid Polypyrrole, 
They are a nonaqueous secondary battery of the above-mentioned composition which 
is poly aniline or these derivatives, and a thing which can provide further a 
nonaqueous secondary battery of the above-mentioned composition whose cell shape 
is a square shape or a laminated type, respectively. 

[0008]While this invention includes a compound which an alkyI group and/ or a halogen 
atom combined with A benzene ring as a manufacturing method of a nonaqueous 
secondary battery of each above-mentioned composition in organic electrolysis liquid 
poured in into a cell case, A manufacturing method of a nonaqueous secondary 
battery including a monomer substance which forms a conductive polymer in a 
positive electrode surface by preliminary charging after B cell assembly in this organic 
electrolysis liquid or an anode is started. A manufacturing method of a nonaqueous 
secondary battery of the above-mentioned composition whose monomer substances 
of the above-mentioned B ingredient of especially this invention are pyrrole, aniline, or 
these derivatives, A monomer substance of the above-mentioned B ingredient can 
provide a manufacturing method of a nonaqueous secondary battery of the 
above-mentioned composition which is 30 or less % of the weight to a compound 
which an alkyI group and/or a halogen atom combined with the benzene ring of A 
ingredient, respectively. 
[0009] 

[Embodiment of the InventionjSince that by which hydrogen was combined with the 
carbon coupled directly with the benzene ring among the carbon which constitutes 
the above-mentioned alkyI group is improvement in overcharge safety, the compound 
which the alkyI group combined with the benzene ring among A ingredients in this 
invention is especially desirable. Specifically, cyclohexylbenzene, isopropylbenzene, 
n-butylbenzene. octylbenzene, toluene, xylene, etc. are mentioned. Also in these, that 
whose alkyI group especially combined with the benzene ring is the structure where 
four or more carbon numbers and a long thing are desirable, and the above-mentioned 
alkyI group has branching structure etc., and it is bulky in three dimensions is desirable, 
and cyclohexylbenzene is especially desirable. To the compound which the halogen 
atom combined with the benzene ring. The compound which there are a thing 



[ benzene / a fluorobenzene, / difluoro] etc. which halogen atoms, such as a fluorine 
atom and a chlorine atom, combined with the compound which the alkyi group 
combined with the above mentioned benzene ring further, and especially the fluorine 
atom combined is desirable. 

[0010]As an addition of the compound of such an A ingredient, it is more preferably 
good 3% of the weight or more, in order to obtain a good result to overcharge safety 
among organic electrolysis liquid that it is 4 % of the weight or more still more 
preferably 2.5% of the wei^t or more 1% of the weight or more. It is preferably good 
among organic electrolysis liquid that it is 6 or less % of the weight more preferably 7 
or less % of the weight 10 or less % of the weight because of reduction of the 
self-discharge at the time of high temperature storage. 

[001 1]By this invention persons' examination, if it is in the battery construction of this 
invention. If it adds among organic electrolysis liquid in 3 to 7% of the weight of the 
range, especially 4 to 6% of the weight of the range, the compound in which the alkyi 
group combined the compound of the above-mentioned A ingredient especially with 
the benzene ring. Can both especially satisfy highly overcharge safety and the low 
self-discharge nature at the time of high temperature storage, and about overcharge 
safety. Even if it was a nonaqueous secondary battery of the cell shape of a square 
shape or a laminated type which does not usually have a current cutoff valve, it turned 
out that overcharge safety is [ by which the outstanding effect is done so ] fully 
securable. 

[0012]White the compound of the above-mentioned A ingredient is included at an 
above-mentioned rate in organic electrolysis liquid, in this invention, it is 
characterized by forming a conductive polymer in a positive electrode surface, and by 
this conductive polymer. It becomes possible to obtain the nonaqueous secondary 
battery with which the self-discharge at the time of high temperature storage was 
reduced and which can fully secure the reliability after high temperature storage. As 
the above-mentioned conductive polymer, polypyrrole, poly aniline, or these 
derivatives are mentioned. Although the reason the above-mentioned effect is done 
so by formation of such a conductive polymer is not clear, the active site of a positive 
electrode surface is covered by the above-mentioned conductive polymer, and it is 
considered for controlling the phenomenon in which the compound of the 
above-mentioned A ingredient reacted and carries out self-discharge in a positive 
electrode surface. 

[001 3] Although the method in particular of forming a conductive polymer in a positive 
electrode surface is not limited in this invention but arbitrary methods can be adopted, 



It is good to adopt the method of including the monomer substance for conductive 
polymer formation as a B ingredient in organic electrolysis liquid or an anode, and 
polymerization-izing this by the preliminary charging after a cell assembly preferably. 
If the above-mentioned conductive polymers are polypyrrole, poly aniline, or these 
derivatives, pyrrole, aniline, or these derivatives will be used as the above-mentioned 
monomer substance. There are methylpyrrole, phenylpyrrote, dimethylaniline, 
phenylaniline, diphenylaniline, etc. in the above-mentioned derivative. Also in these, 
what has the few generation of gas is desirable at the time of a polymerization, and 
the thing which divided and was replaced by atoms and bases other than a hydrogen 
atom without the generation of gas etc. in a nitrogen atom, especially an aromatic 
substitution object are desirable. 

[0014]Since it will become bulging of a cell, and a cause of an impedance rise If such a 
monomer substance of B ingredient has too much this, it is preferably [ to the 
compound of A ingredient ] good [ a substance ] more preferably that it is 2.5 or less % 
of the weight most preferably 10 or less % of the weight 30 or less % of the weight, 
since said effect will not be acquired if too small, it is preferably [ to the compound of 
A ingredient ] good more preferably that it is 2 % of the weight or more most preferably 
1% of the weight or more 0.1% of the weight or more. After polymerization-izing of 
such a monomer substance, if a cell is disassembled and a positive electrode surface 
Is observed and analyzed, it can check that the coat of a conductive polymer is 
formed in a positive electrode surface. 

[0015]In this invention, what dissolved lithium salt in the organic solvent as an 
electrolyte is used as organic electrolysis liquid in which the compound of the 
above-mentioned A ingredient, or this and the monomer substance of the 
above-mentioned B ingredient is included. As an electrolyte, polymers and a solid can 
also be used by a case. In the above-mentioned organic solvent, ethylene carbonate, 
PIROPIREN carbonate. Carbonic ester, such as butylene carbonate, dimethyl 
carbonate, methylethyl carbonate, and diethyl carbonate, and ester species, such as 
gamma-butyrolactone methyl acetate, are used as a main solvent. 
[0016]As other solvents, organic solvents, such as sulfur compounds, such as ether, 
such as 1,3-dioxolane and 1.2-dimethoxyethane, and sulfolane, a nitrogen-containing 
compound, a silicon-containing compound, a fluorine-containing compound, and a 
phosphorus-containing compound, are also used. It is desirable to dissolve the 
compound which has -SO^ combination further, and the compound which has -O-SOj 
combination especially in these organic solvents. Specifically, they are a 1 ,3-propane 
sultone, methylethyl sulfonate, diethyl sulfate, etc. These compounds are good among 



an organic solvent for considering it as tlie amount of 0.5 to 1 0 % of the weight used to 
consider it as the amount of 1 to 5 % of the weight used preferably at best especially. 
t0017]In lithium salt which is an electrolyte, LiPFe, LiG^F^^^iSOa (n> 1), There are 
LiCIO^, LiBF4, LiAsFfi, NLi (CCC^Fj^^iSOj) ^Fj^^SOj) (m, n>=1), etc. Otherwise, it is 
CRfoso2)2NLi. [Rf is an alkyt group containing with a cartjon numbers of two or more 
halogen, and two Rf may be the same, it may differ, and, in combination, the shape of 
for example, polymer, Rf may combine with each other.] It can ****** and {CHjCGF;) 
4CH2OS02N(Li) SOjO} n (n: integer) is mentioned as an example. In these, with LiPFg 
and a carbon numbers of two or more fluorine-containing organicity lithium salt is 
desirable especially. Lithium salt is usually used at a rate of 0.1-2 mol/l. among an 
organic solvent. 

[0018]In this invention, to positive active material, lithium cobalt oxides, such as 
LiCoOj, Metallic sulfide, such as metallic oxides, such as lithium nickel oxides, such as 
lithium manganic acid ghosts, such as LiMn204. and LiNiOj, manganese dioxide, 
vanadium pentoxide, and a chromium oxidation thing, titanium disulfide, molybdenum 
disulfide, is used. What made current collecting materials, such as aluminum foil, the 
core material, and made the Plastic solid to them is used in the positive electrode 
mixture in which the anode added suitably binders, such as an electric conduction 
auxiliary agent and polyvinylidene fluoride, etc. to such positive active material. What 
uses especially the positive active material which becomes more than 4.2V on Li 
standard when it charges like LiNiO^, LiCoO^, and LiMn204 is desirable. That to which 
the open circuit voltage after a charge end used as positive active material the lithium 
multiple oxide in which more than 4.3V is shown on Li standard is desirable. 
[0019]Carbon, such as black lead, such as KS6 [ crystalline / high ], and low 
crystalline carbon black, is used for the electric conduction auxiliary agent of an 
anode. Since too much quantity of an electric conduction auxiliary agent will cause the 
generation of gas if a battery characteristic will fall if too small, and there is although 
few directions can reduce reactivity with the organic electrolysis liquid in a charging 
state, it is preferably good among positive electrode mixture that it is 2 to 2.5 % of the 
weight more preferably 1 .5 to 3% of the weight one to 5% of the weight. As for the rate 
of low crystalline carbon, it is preferably good among the whole electric conduction 
auxiliary agent that it is 70 to 80 % of the weight 50 to 90% of the weight. When there is 
little quantity of an electric conduction auxiliary agent, and the use rate of high 
crystalline black lead is high, it is in the tendency for an electrical property to fall. 
[0020]In this invention, a negative electrode usually distributes to a solvent what 
added the electric conduction auxiliary agent to the above-mentioned material by the 



binder and the case coming [ a carbon materia! or the material in which Li insertion is 
possible ] to use, and what applied this to current collecting materials, such as copper 
foil, and the Plastic solid was made after desiccation is used. The metallic compounds 
(for example, SnO^, SiO,, etc.) containing tin and silicon are used for the material in 
which the above-mentioned Li insertion is possible as a metallic oxide, and LiagCog^N 
etc. are used for it as metal nitride. 

[0021]In this invention, make various publicly known separators intervene among two 
poles, and it loads with an above-mentioned anode and negative electrode into a cell 
case. And after including Uie compound of A ingredient in the organic electrolysis 
liquid poured into this, including the monomer substance of B ingredient in this organic 
electrolysis liquid or an anode further and assembling a cell, preliminary charging is 
carried out, the above-mentioned monomer substance is polymerization-ized, and it is 
considered as the nonaqueous secondary battery with which the conductive polymer 
was formed in the positive electrode surface. 

[0022]The nonaqueous secondary battery of this invention has especially a large 
effect of this invention, when it is made into the cell gestalt of a square shape or a 
laminated type. However, it is good also as other gestalten of various kinds of, such as 
telescopic, a button type, and a coin type, and there is no limitation in particular in a 
celt gestalt. 
[0023] 

[Example]Below the example of this invention is indicated and it explains to it more 
concretely. However, this invention is not limited only to the following examples. 
[0024]Example 1 — first, after dissolving LiPFg In ethylene carbonate, methylethyl 
carbonate was added, it mixed and 1.2 mol/l. UPF, was dissolved in the mixed solvent 
of the volume ratios 1/2 of ethylene carbonate and methylethyl carbonate. Further, 
cyclohexylbenzene (compound of A ingredient) was dissolved 4% of the weight, 0.2 % of 
the weight and also a 1,3~propane sultone were dissolved for phenylpyrrole (monomer 
substance of B ingredient) in this 2% of the weight as an additive agent, and organic 
electrolysis liquid was prepared. 

[0025]Next, added 0.5 % of the weight of black lead, and 2 % of the weight of carbon 
black to UGoOj93.5% of the weight, mixed, the solution made to dissolve 4% of the 
weight of polyvinylidene fluoride in N-methyl pyrrolidone beforehand was made to 
distribute this, and it was considered as the positive electrode mixture slurry. After 
applying this positive electrode mixture slurry to both sides of aluminium foil with a 
thickness [ as a positive pole collector ] of 15 micrometers uniformly (however, it did 
not apply to the negative-electrode and most-inner-circumference inner surface side 



which does not counter), it is dried. 

Then, compression molding was carried out with the roller press machine, welding of 
the lead body was performed after cutting in a predetermined size, and the band-like 
anode was produced. 

[0026]Apart from this, the solution dissolved in N-methyl pyrrolidone was made to 
distribute 5% of the weight of polyvinylidene fluoride beforehand, and 95 % of the 
weight of meso-carbon-micro-beads baking bodies were made into the negative 
electrode mixture slurry. After applying this to both sides of band-like copper foil with 
a thickness [ as a negative pole collector ] of 10 micrometers (however, it did not 
apply to the anode and outermost periphery outside surface side which does not 
counter), it is dried. 

Then, compression molding was carried out with the roller press machine, welding of 
the lead body was performed after cutting in a predetermined size, and the band-like 
negative electrode was produced. 

[0027]Next, the collecting tab was attached to each of the above-mentioned anode 
and a negative electrode, those anodes and negative electrodes were piled up and 
wound via the separator which consists of a 20-micrometer-thick microporous 
polyethylene film, and it was considered as the electrode body. Insulating tape was 
attached to this, it inserted into the cell case whose size is 5mmx30mmx48mm, and 
welding of a lead body and laser welding of the battery lid to the open end of a cell 
case were performed. Preliminary charging was performed and the appropriate back 
produced the square-shaped nonaqueous secondary battery, after having poured in 
the aforementioned organic electrolysis liquid into the cell case, closing the 
above-mentioned electrolysis solution inlet after this pouring and making the inside of 
a celt into a sealed state from the electrolysis solution inlet established in the battery 
ltd. 

rQ028l Drawing 1 is a mimetic diagram of the nonaqueous secondary battery of the 
square shape produced in this way. As for one, a negative electrode and 3 are 
separators an anode and 2 among a figure. In order to avoid complicated-ization, the 
used charge collector is not illustrated in production of the anode 1 or the negative 
electrode 2. 4 is a cell case made from aluminum, and serves as the negative pole 
terminal. The electrode body and organic electrolysis liquid of flat shape swirl 
structure which consist of the anode 1, the negative electrode 2, and the separator 3 
are stored in the above-mentioned cell case 4. From the electrode body 6 of the flat 



shape swirl structure which the insulator 5 which consists of polytetrafluoroethylene 
sheets is arranged, and becomes a pars basilaris ossis occipitalis of the cell case 4 
from the aforementioned anode 1. the negative electrode 2. and the separator 3. The 
positive electrode lead object 7 and the negative electrode lead object 8 of the anode 
1 and the negative electrode 2 which were connected to the end, respectively are 
pulled out. The terminal 11 made from stainless stee! is attached to the cover plate 9 
made from an aluminum alloy which obturates the opening of the cell case 4 via the 
insulating packing 10 made from polypropylene, and the lead board 13 made from 
stainless steel is attached to it via the insulator 1 2 at this terminal 1 1 . By inserting the 
above-mentioned cover plate 9 in the opening of the cell case 4, and welding both 
joined part, the opening of the cell case 4 is obturated and the inside of a cell is sealed. 
This nonaqueous secondary battery was disassembled and it checked that the 
conductive polymer was formed from the result of having analyzed some coats of the 
above-mentioned electrode. 

[00293The square-shaped nonaqueous secondary battery was produced like Example 
1 except not having added phenylpyrrole in comparative example 1 
organic-electrolysis liquid. 

[0030]The square-shaped nonaqueous secondary battery was produced like Example 
1 except not having added cyclohexylbenzene in comparative example 2 
organic-electrolysis liquid. 

[OOSIlAbout each nonaqueous secondary battery of the above-mentioned Example 1 
and the comparative examples 1 and 2, overcharge safety study and a storage 
examination were done, and battery capacity was evaluated by the following method. 
These results were as being shown in Table 1 . 

[00323<Overcharge safety study> Each cell is made to discharge to 3.0V by IGmA at 
a room temperature, and it discharged by 4.2V by 1C, and was made to discharge to 
3.0 by 0.2CmA after 2.5-hour charge by CCCV first. When it charged to 4.2V, anode 
potential was 4.3V on Li standard. As overcharge safety study, the cell was made into 
the 2.5-hour charge back, and it overcharged [ ICmA ] by 0.5A, 1 A 2A, and 5A by 
making 6V into upper limit voltage by 4.2V and CCCV. The skin temperature of the cell 
made the maximum current which was 135 ** or less the overcharge safe current 
value. 

[O033]It discharges by 4.2V by 1CmA, and the <storage examination> cell was made to 
discharge to 3.0V by 1 CmA after 2.5-hour charge by CCCV (capacity at this time is 
set to X). Then, 4.2V was performed by 1 CmA and charge was performed by CCCV for 
2.5 hours. A 60 ** thermostat was made to discharge to 3.0V by ICmA after storage 



for 20 days after that furthermore (capacity at this time is set to Y). it is rate of 
self-discharge (%) ~ from such capacity X and Y. t(X-Y) /X] xlOO was calculated by 
calculation. 
[0034] 
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[0035]The cell of Example 1 improving overcharge safety 10 or more times from the 
result of the above-mentioned table 1 compared with the cell of the comparative 
example 2 in which only the monomer substance of B ingredient was included and the 
compound of A ingredient was not included. The self-discharge at the time of high 
temperature storage can be suppressed, and it turns out that it is what can also 
secure the reliability after high temperature storage. On the other hand, even if the 
cell of the comparative example 1 in which only the compound of A ingredient was 
included and the monomer substance of B ingredient was not included could satisfy 
overcharge safety, the self-discharge at the time of high temperature storage 
increased, and it was not able to secure reliability after high temperature storage. 
[0036] 

[Effect of the Invention]As mentioned above, in this invention, a metallic oxide or 
metallic sulfide is used as positive active material, While including the compound which 
the alkyi group and/or the halogen atom combined with the benzene ring as an A 
ingredient in organic electrolysis liquid in the negative electrode using a carbon 
material or the material in which Li insertion is possible, it had composition of forming 
a conductive polymer in a positive electrode surface. 

Therefore, the nonaqueous secondary battery which is excellent in overcharge safety 
and is moreover excellent in the reliability after high temperature storage can be 
provided. 
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[0 0 0 9] 

y-\fy. y 7° p tvi"<y n-y'^;i'-<y-\fy. 
ti^f-ji-^y-^y. h/i^^y, ^yyyzit'f)Wyfhti 
5, -iih(D^X'h. t<\^. -<y-^ym\^^'^Ltc7 10 

;u^/^mtim^ 4 t m ^ hmmt t < , * fc. 

5m3tTfoSt«^^li4t<. t ^^?i-^>-^a--:^-w^ 
-^y-e■y/J^S^ tv\ tfz. -<y^ym^'^^^'>W^^ 

-< y if y <>f irlfi Lfc^y-^ ymi^r/i' ^jX'mw^ 
[0010] icD J: 5 i^eAj^^^j^^jt-a-tiro^at t-c 20 

^JL<(42. 5a*%£A±. i<9S^* 
L < [1 3 aS%iil±. $ & l^^t* t < l± 4 S*%ti±T' 

fe, tm«J^f ffi^ , 1 0 mmHT. » L... < tt 7 s* 
%^:AT, i *3 t < ti 6 » *%iy>Tx^& -5 J; I- \. 
[0 0 11] ^ISPJIt&c^m^l'-it). 

m<nmmMikiDmk-iikMmxh^xii. 

[0 012] ^mmi^^^'Xii. nv.Mm^\^±.BA 
mm';^^mj^LfzztmmtLxis'o. ^<Dm 

Mimmmmm^ ^ +'M'mux t s - j^m ^ 

f< s ^ ^ s a * ;i 0J ^T? ii ?fe I ^ \ lESS ffi « ffit4 
^mf&-r^m\±. t<im^^ti-r. m.(Dijmim so 



Lxmm^M^-mm(D^/-^-m^tt 

yt-p-^i-, ^vj7=^Vy'^itiiZfi^<Dm^^Xhti 

f-yufp-zK 73i=-/V't°P-/K iy^'f/^T^-V y, 
y:j,-;v7^'Jy. 'yy^:^)vr=-^}yfi}f.fph^. z. 

[00 14] 5/iBijSc37V;^-/-r-tilft, 
^'is^-f- f ' 7, t rol^ti^-f y t " y ;^ Ji#£D|gH i 
/i2,fc*, Ait53^®lt:^t)i^*^UX, ^?*L<t4 3 0S 
ft%liiT, J: * L < (1 1 0 **%i^^T> i t 
<fl2. 5Sfi%tiTT'&5roAUi\ '>:^e-r^' 
i:tulB'3>)S;is^fcti5fc^^fci6. Aj5jc5^(D^k#i)(c^?rL 
t L < 140 . 1 aa%a h, j; ^3 t < ii 1 « 
*%jy±. L<[4 2ffift%ahTfo5(;)ASj; 

(0 0 15] *%0i^ir.^,n^T. hEA^^wft##3^fc 

ii 1 n > hKi> jt-5>c'>-^- y - -mnt ^^4*5=^^m 

^tlictt, :^^vy1i~if-^--\. \ixi\£vyii~-tA- 
[0 0 1 6] fi^Mt LT. 1, s-v'^r^yyy. 

1, b^-yj-5'y4^t"'»^"^^^S^ 
r#1-5ft^t). t<['-0-SO^ l5^lrWt^ft:# 

0. 5-1 oa*%co«fflftt-f sw^^i 
< , t < JcM-S L < « 1 ~ 5 t th(r)fi^ 

[0 0 17] Eflffi-efcSUf-'^Aiti-tt. L i P 

F» . L i C>, Fi«, SOs (n> 1) . L i C 1 
04 . L i BF* . L i A s F.i , (C. F^^,, S 

) (C. F2. SO2 ) NLi (m, nSl) 4^ i' 
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tAhi). mi^. (RfOSOz ) J NLi [Rff^M* 

hmx%. mtLX {cm (CF^ ) > CHi OS 
O.N (Li) so. O} n in -.mm :llmf^i^ 

■So Zhh(D^X\ t<lz., LiPFfi ^^«m2EZ± 

tiigffi^ . ®#= 0 . 1-2 y -y h^Kofij^-effl 

[0 0 18] *^P^|.I^al^-c. iEHfiftiSi^tt, L i c 

tlh:(DVtt?^-^>^'ymm. LiNiO. fiHffy'J 

tcD;65ffll<^bJl5o i<i-L i N i , L i Co 20 
O. , LiMn. O.t£lf0^l0\^. 5fiBtfci#SlL 

tmt.L\\ tfc. %mmT'ik(Dmmns.t'^L\mmx 

[0 0 19] ]EiS(7)^S|f3^n-l4. ^Bm<»iil'^KS 6 

mm^'hfi^j. mm^m^mi. '■H^.v^isfA^nxm 
xmmmm t (Dixmi^mxi h , 'pfiT^:^ 
trnmrnmyh. m^^tis^mtm-mttih so 

fz.^. lEm^n^. l~5fift%, $ftL<[±l. 5~ 

o~9ofis%. ff^t<tt7 0-8 oafi%-efc5<^ 

[0020] ^wm^ii^^X. i^*ltf44fett 

L imKmtfmwM-^xtihiy(oxh^. m%\t. 

00.4 N/=ei'^^fflv>f^tiS. 

[0021] if-WM-ii^^xlt. ±SB«lEffii^tSt ^ 
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[0 0 2 2] *?S0J!©#7i<^*«fttt. ftSa^7 ^ 

[0 0 2 31 

[0 0 2 4] ^iif?J 1 

*-f, LiPFr. i::r.^Vyi}-'f^^-^-\-\^m^^fz. 
cot), /=f-)U:x.'f-)Vf3 — i\i^-~'Y^M^-XUi^\^. 

i:kl/2ro)@;^i#JIl^L i PFb Irl. 2 y b 

■■-_fi\^^h\mmnt\.X'y'i^ ^^^'y 

ill, 3-:/^/^y;^;^^y^2*S%^t^f$^^> 

[0 0 2 5] o^lc, LiCoOz 9 3. 5mft%l-l 
l&O. 5aft%fc*-#:/^9s/^' 2II*%lr^)n^-Cti 

y^H-y f-/^t°n y Ky{^?^^l¥^*fci^?Sl-53^t$-ti: 
[0 0 2 6] *fc, rtitfiB'Ii^is ;^y*"*>-7'l'^ 

y 7-yftt"^yxy%N-y^;^t"t^ y Yy\m%%^^ 
rL,i^^.\~-'^m^x^M^n^7')-^^f^^ -^^^ 

^mMW-t LTCiff^ 1 0 At mn^'^OOMf^MM^ 
\Vm~^Uit^^tz) . ^ML> n-7-7"y 

[0 0 2 7] o^'i::, ±IS«iElit:it6t«*ti'!:'til- 

;/ m«mtt# y ^ ^ 7 ^ -'^^ t * ^ ^" ^ 

— T'^lX'llftltt, f-'I'XTiSSiia 30mm 4 SmsCO* 
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lissom \ nm(D4¥^r.7xmmi:i¥mLt.. 
[0028] mm. 1'fi^M Lfc:ftaio#*r. 

3 ^ > t> ^j: 5 1 ¥t^-ifft-#fi3t CO S.tSj* 6 ij ^3 ii; . I« i 
y 7° p t° u ySirolfe^^ ° y ^ y y 1 0 L T ;^ X w 

[0 0 2 9] ^mm 1 



I 0 0 3 0 ] tbIJfiJ 2 

[0 0 3 1] ±mcommm i j: xiitmm i, 20^^ 

10 [0 0 3 2] <iiSm$^K^>*1'. =frmir^fi'C- 
lCmAT-3. OV^T'MS;^^, lC-C-4. 2V, C 
CCVT'2. 5Bfi1^«t, 0. 2CmA-C'3. 0*X' 
tm^^tz. 4. 2V*-^^mtfct#'DjES«&fi. 

LiS*-e4. 3v-e&ofc„ M^m'tc±P:B.tLX. 

«?felrl CmAt'4. 2V. CCCVT-2. SB*^** 
6 V^±Pr«J±t t-C. 0. 5 A. lA, 2 A. 5 

AT'ii?£«Lfc. i:m«©*ffiSJS^n 3 5t;iiiT-C'foo 

[0 0 3 3] <lt^|5);^>«?l!l^l CmA^4. 2V, 
20 CCCVt:'2. Smm^m^. ICmAr-S. OVtT' 

CmA-t4. 2V. CCCV-C2. 5 BtPslSlSTtTo 

lCmA-t?3. OVtTSfe«^i±-fc (r (/:> t 

(%) = C (X~Y) /X] 10 0. &tfi:}rJ:i9* 

^ [0 0 3 4] 
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